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(71 ) We, JOHN CRAWSHAW TAYU)R, 
a British ttibiect, and OriBR QMOKOLS 
Limited, a Bntisb Company, both of Otters 
*01c. Market Street, Buxton, Derbyshire, do 
5 hereby dedare the invention for which we 
pray that a patent may be granted to us, and 
the method Dv which it ia to be performed, to 
be particular^ described in and by the f oK 
lowmg statement: — 
10 Tins invention relates to a thermal control 
unit for an electric iimnersion heater. 

More particnlariy the invention relates to a 
thermal control unit of the kind ^iiich is in 
use secured to Uie head of an electric heatmg 
15 element of an immeision heater, which head 
is itself in nse mounted in or a^aoent an 
aperture in the wall of a vessel fitted with 
such a heater, the control unit having termi- 
nals for electrical connection to the cold 
20 leads of the heating element and incorporat- 
ing a thermally sensitive eie<lric switch 
including a bimetallic snap-acting switch- 
actuating member positioned at an end of the 
control unit so as in use of the control unit to 
25 be in direct thermal contact with said head« 
Such a thermal control unit is that hereinaf- 
ter referred to as being ^of the kind 
described". ^ ^ , 

Specification No. 1 430 229 cfiscknes a 
30 thermal control unitofthetypedecribedhav- 
ing a moulded plastics body with an earth, a 
live and a neutral terminal pin extending 
outwardly from one end of me body. The 
neutral and live pins are hoDow, formed from 
35 sheet metal, are of circular cross-secdon, and 
are eadi internally reinforced by a moulded 
plastics pin on a cover plate which, in the 
assembled unit, overhea and protects ttic 
contacts of the electric switch. 
40 The present invention provides a thermal 
control unit of the kind described, the unit 
having a moulded plastics body, an earth 
terminal pin and two mains tc^ininal pins 
extending from one end of said body for 
45 engagement with an electrical supply socket, 
each of said terminal pins being of hoUow 
construction formed trom sheet material 
integrally with a conductive strip and being 
supported internally by a moulded plastics 
50 reiiuoTCxng pin extenmng from a moulded 


plastics damping member which also serves 
to damp the terminal pms in place within 
said body. 

Hie present inventicm thus extends the 
economic benefits of reinforced hollow ter- 55 
minal pms to the earth pin of the control unit, 
and provides that all three terminal pins are 
damped in place in a single operation thus 
obviating die need to otherwise locat e any o f 
the pins and nmplifyirig the manufacturing w 
process. It is preferred that the mouldedplas- 
tics body oe of substantially drcular- 
cyfindrical cup-like form, dosed at the said 
cme end from which the termmal pins extend, 
the said bimetallic switch-actuatiim member 65 
being positioned at the open end of the body, 
and switch contacts of the said electric switdi 
being mounted within the bcxSy. 

Preferably, the switch contacts are 
damped in place within the body by tiie 70 
fjamping member. 

Preferably, the damping member is held in 
place by moulded plastics pins integral with 
the iKMtyoftiie control unit, said pins extend- 
ing through apertures in the danming 75 
member and having thdr ends burred or 
welded over. 

To &dlitate assembly the oontrol unit is 
preferably so arranged tihat all the terminal 
pins and die switdi contacts of the ekctnc 80 
switch are inserted into the moulded plastics 
body in die same <yreGtion as die dampmg 
member. ^ . 

While the terminal pins may be formed 
into any desired cross-sectional shape, it is 85 
preferred that they have a rectangular out- 
une in cross-section. 

The terminal pins are preferably passed 
through dosely fitting apertures in the said 
one end of the body. 5W 

At least one of the retnforring pins is pref- 
erably provided with a thickened portion 
which is arranged to abut with the root end of 
the hoUow pin which it rdnforces so as to 
provide the terminal pin with additional axial '5 

support. 

A shroud member is preferably provided, 
surrounding die terminal pins, to protect the 
terminal pins and/or serve as a guide * ^-y. 
mains supply socket. *™ 
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One or more of the pins may be provided 
with an enlarged head at the root thereof, the 
enlarged head engaging the said one end of 
the moulded plastics body. This fonn of con- 
5 sttuction is oescnbed in more detail in co- 
^n<Ui^^|^^tion No. 35360/76 (Serial 

An embodiment of the bvention will now 
be described by way of ezanq)Ie and with 
10 refeienoe to the aooompanytag drawings, in 
^Mdk: — 

Fig. 1 is a perspective view of a control umt 
in accordance with ttic invention together 
with a part of an immersion heater and a 
15 shrond member; 

Fig. 2 is an end elevational view of the 
openendof the control unit of Fig. 1 with its 
damping plate removed; 

Fig. 3 IS a peispective view of the damping 
20 plate and the tenminal pins of the control unit 
of Fig. 1; 

Fig. 4 is a cross-sectional side view of the 
control unit of Fig. 1; 
Fig. 5 shows a bimetallic snap-acting 
25 fwitoi actuatiiig member; 

Fig. 6 shows a metal blank for forminc the 
neutral terminal pin of the control unit ofFig. 

1; 

Fig. 7» 8 and 9 are front, side and end views 

30 respective^ of the neutral terminal pin of the 
control unit of I^. 1; and 

Fist. 10 is a view of portions of a metal 
blank for forming the earth terminal pin of 
fhe control unit. 

35 Fig. 1 shows a thermal control unit 1 
according to the invention, airanged for 
assemb^ with an electric immersion heater 
comprising a copper sheathed element 2 and 
a brass head 3 to which the control tmit is to 

40 be secured^ When the parts illustrated are 
assembled, cold leads 4 of the element 2 
extend through the control unit 1 for connec- 
tion to connector tabs 5 and 6 in apertures in 
a base pan 7 of the control unit, while earth 

45 lead 8 passes through the control unit to 
emer^m a cylindrical aperture 9 of the base 
pan 7. The free end of earth lead 8 is 
threaded and when die parts are assembled 
carries a nut which serves to secure the oon- 

50 trol miit 1 to the head 3. A hollow earth 
terminal pm 10 and hollow live and neutral 
mains terminal pins 11 and 12 project from 
the base part 7, and are protected by shroud 
member 1 3 which also serves as a guide for a 

55 mains supply socket connector (not shown). 
Thcnnal control unit 1 has a drcular- 
cyhndrical cup-hke moulded plastics body 
1 4 , ck>sed at one end by the integral base p art 
7. Hollow pins 10, 11 and 12 areof rectangu- 

60 lar cross-section, are of formed-up construe^ 
tion, which will later be described, and are 
provided with integral conductive strips 
which extend in planes substantially noniial 
to the pins' axes. The arrangement of the 

65 integral conductive strips vnthm the body 14 


of the control unit is shown in Fig. 2, which 
also shows a conductive strip 15 carrying a 
movable contact of a thermally-senative 
switch. Conductive strip 1 S is formed integr- 
ally with connector tab 5, and its contact 70 
makes and breaks connection with a fixed 
contact 16 which is connected by an inteml 
conductive strip 17 with the live pin, so mat 
connecdon may be broken between the hea- 
ter element and the live pin. Connection 75 
between the neutral pin 12 and the immer- 
sion heater cold lead connected to connector 
tab 6, is directed via conductive str^ 18 
which is formed integrally with both connec- 
tor tab 6 and neutraipin 12. Earth pin 10 is 80 
formed integrally wim conductive strip 19 
and a terndnal 20 which has a circular hole 
whose centre coincides with the axis of aper- 
ture 9 in the base part 7 (Fig. 4), but whose 
diameter is smaller. The nut carried by earth 85 
lead 8, and which serves to secure control 
unit 1 to head 3, is thus tightened against 
terminal 20 so that connection is estabHshed 
between earth pin 10 and earth lead 8. An 
earth tube 39 connects the brass head 3 and 90 
the earth terminal 20. Condncthre strips IS, 
17, 18 and 19 are all carried on upstanding 
portions of the base part 7 and are xocated by 
upstanding pins 21', 21* moulded integrally 
with the umtanding portions. 

Upstanmng pins 21', which locate the 
conductive strips 15, 17, 18 and 19, along 
with the other upstanding phis 22, pass 
tbrouah apertures in, and serve to locate a 
damfSng plate 23 (Figs. 3 and 4) which is 
secured m place in the open end of the con- 
trol unh bcMy 14 by burmg or welding Ojver 
the projecting encs of the upstanding pins. 
Clampmg plate 23 is provided with upstand- 
ing portions and serves to dan^ the conduo- 
tWe strips 15, 17, 18 and 19, and hence ter- 
alpinslO,ll8nd 12, to the base 7 of the 


minali 

body 14. Clamping plate 23 is also moulded 
integrally with reiim>rcii^ ^rins 24 which, 
when the dampins plate is m place, extend HO 
down into the lioSow terminal pins to pro- 
vide them with both extra stiffness against 
bucklins and more positive directionaTloca- 
tion at tneir roots. While the reinforcing pins 
illustrated extend substantially the fuU length 115 
of the hollow terminal pins* interiors, it is not 
necessary that they be this long in order to 
provide substantim support to the termhial 
pins. 

In addition to being located by the dnmp- 120 
ing plate and reinforcing pins in the manner 
described above, the pins are located by 
being received in closely fitting apertures in 
the t^se part 7. This serves not only to locate 
the pins more positively but also to maintain 125 
the shape of the pins at their roots, this latter 
funaion being particularly important when 
rectangular-section pins of the type illus- 
trated are employed, since these pms com- 
prise a pair of cfaaimel sections ^ch, whilst 1 30 
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joined at the pin's tip» arc otherwise free to 
move relative to one another at the root oC 
the pin. Additional aidai suppoft is afEorded 
eara pin 10 by the abutment of the root end 
S df the pin witn a thickened portion 25 of its 
mnfexcing frin 24, which extends annud 
three ofme four sides of the rectangular 
ciQ8»>8ection of the leinfoidng pin; the other 
side of die xeinfordng pin is left planar to 

10 permit the inteeral oonchicdve stiq> 19 to lie 
fiat against it. A simSar thickened portion is 
provided on the reinf oicing pin for live pin 
1 1, and « slmflarimvlrion could of course be 
made to support neutral pin 12 if desired. 

15 Located on the other side of damping 
plate 23 to that bearing rrinfordng pins 24,is 
adidiedbimetallicmember26 j(Fig. 5) whkii 
acts as a snap-acting thenBaiiy-re^nnve 
actuating member mr the electric switdi 

20 comprised by movable and fixed contacts 15 
andl6. Bimetaific member 26 isasdisdosed 
and ciaimed in Patent Nos. 1^2^2 and 
1 546 578 and oomprises a member of sheet 
bimetal hmng an aperture with an arcuate 

25 outer perimeter and an inaer perimeter 
definirigatongtfe 27freeatofiecad»saidfipee 
end bemg dose to said outer perimeter, sud 
outer and inner perimeters smoothly merg- 
ing at rounded ends of the aperture adjacent 

30 the tongqe root, an area of the member sur- 
rounding the tongue 27 and in relatkm to 
wfaidi the tonftue 27 , at least in part, is gaier- 
ally centrally disposed, having been 
demined in a die pressing operation to con- 

35 form in shape to a ifie of domed configura- 
tion, tfie domed area being sudi as to reverse 
its curvature with a map action with diange 
in temperature, and the width of the domed 
area surrouiKfing the tongue measured gen- 

40 eraSy, radially from the centre of die domed 
area being greatest in the region of the ton- 
gue root. This in efEsct means that pexipheral 
portion 27 moves between two positions at 
different spacing from fixed contact 16, to 

45 move the conductive strip 15 via connecting 
rod 29 (Fig. 4). A brass ]nn 30 extends 
tluoug^ a hole il m the tongue 27 and into 
the darnping member 23, so as to secure the 
former in place. An upstanding pin 32 <ki 

50 rifttnpmg member 23 passes through a hole 
33 in the tongue 27, and serves to prevent 
relative rotation of the two members about 
pin 30. A further upstanding pin 34 abuts 
with bimetallic member 26 and serves to bias 

55 it towarAi Uie dished position shown. 
Bimetallic member 26 is m thermal com- 
munication with the immersion heater ele- 
ment 2 via protrusion 35 on the head 3, and 
operates to open the electric switch to out off 

60 power to die heater element upcm its over- 
neatinff. 

Both the body 14 and the damping plate 
23 are moulded from thermoplastics smoe 
this material permits more intricate monld- 
65 ings than thermosettiiig plastics which are 


often emplo]fed in plug units, and thus the 
lehif ordng pins 24 and the upstanding locat- 
ing pins may be accurately and reliably 
moulded. 

It will be noted that all the components 70 
contained widiin omtrol unit bodv 14, 
namely the terminal pins 10, 11 and 12, con- 
ductive strq> 15, damping plate 23 and con- 
necting rod 29, may t>e set in place from the 
same direction, and this feature pennits a 75 
■im^r mannfacturing process than if the 
ear£h pin is moulded in with die base part 7 or 
set in place from die <qypo^ direction to the 
mains terminal pins, sndi as is sometimes the 
case when the earth fiin is not constructed in 80 
accordance widi the invention. 

Fig. 6 shows a metal blank for forming the 
neutrsl terminal pin 12 as shown in Figs. 7, 8 
and9.Inig. 10 shows the shape of the central 
portionmthe blankforforming the earth pn 85 
10 which employs a different form of taper at 
its t^ AOdiree hoUow terminal pins are 
constructed in accordance with the invention 
of co-pending patent application No. 
3536W76 Serial No. 1 592 848 relatinff to 90 
such pins, and each pin comprises two cfian- 
nd sections 36 and ^ in side by side relation 
with thdr free edges tonchma. The diaimd 
sections are joinM at the {mrs tip by a con- 
necting strq> 38 and are so shaped as to pro- 95 
duoe teier at the pin's ^in respect of both 
its ddckness and its widmu 

WHAT WE CLAIM IS :— 

1. A thermal control unit of the kind 
described, the unit having a moulded plastics 100 
body, an earth tenninar pin and two mains 
tennhial pins estendiog from one end of said 
body for engagement with an electrical sup- 
idy sodut, earn of said terminal pins being of 
ndkm construction formed from sheet mat- 105 
erial integrally with a conductive strip and 
being suppmted internally by a moulded 
piastres remforcing pin extending from a 
moulded plastics damping member which 
aboservestodamptheterminalptnsinplace 110 
widiin said body. 

2. A unit as claimed in daim 1, wherem 
the moulded plastics body is of substantially 
circular-cylindrical cup-like form^ dosed at 
the said one end friomwhi^ the pins extend. IIS 

3. A unit as claimed m claim 2, wherein 
the bimetallic switch^ctuating member is 
arranged at the open end of said body, and 
switdi contacts of said dectric switch are 
mounted within said body. 120 

4. A unit as claimed m daim 3, wherein 
the switdi contacts are clamped in place 
within tiie body by the damping member. 

5. A unit as daimcd in any preceding 
daim, wherein the damping member is 125 
recrived in s^d moulded plastics bodv hy 
means ci plastics pins provided on said oocy 
extending tiiroug^ apertures in the damping 
member and having their ends burred or 
welded over. 130 
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6. A unit as claimed in any preceding 
claim, w t iere in all the terminal pins and the 
•witch contacts of the electric switch are 
inaeited in the moulded plastics bod^ in the 

5 same direction as the damping member dur- 

fa« assembly. 

7. A unit as daimed in any preceding 
claim, wfaetein all the tenninal pins are 
rectangular in cross-sectim. 

10 8. A unit as daimed in any preceding 
claim, wherein the pins pass through closely 
fitting apertures in the said one end of the 
body. 

9. A unit as daimed in any preceding 
IS daim, wherein at least one of the plastics 

teinfordng pins comprises a thickened por- 
tion whidi abuts the root end of the hdlow 
pin which it reinforces. 

10. A unit as daimed in any preceding 
20 claim, further compristns a shroud member 

surrounding the termtnsi p^. 

11. A unit as daimed in any preceding 
daim, wherein at least one of me terminal 
pins is provided with an enlaind head at the 

25 root tfimof, which enlarged head eogffges 
^aid one end of said body. 

12. A unit as daimed in any preceding 
daim» whmin the bimetallic element conn 


priflcs a member of sheet bimetal having an 
aperture with an arcuate outer perimeter and 30 
an inner perimeter defining a tmgue free at 
one end, said free end being dose to said 
outer perimeter, said outer and inner 
poimeteis smoothly meiging at rounded 
ends of the iqierture adjacent the tongue 35 
root, an area of said member surrounmng 
said tongue and in relation to \diidi said 
tongue, at least in part, is generally oentralty 
disposed having been defanned in a <Se pres- 
ting operation to conform in shape to a die of 40 
domed configuration, said domed area being 
sudi as to reverse its curvature with a snap 
action with change in ten^>erature, and the 
width of the dcmied area surrounding die 
tongue measured geoeralty radially from the 45 
centre of said domed area being greatest in 
the region ci the tongue root 

13. A thermal control unit substantially 
as herein described with reference to the 
accompanying drawings. SO 
For the Applicants, 
FRANK B. DWS A CO., 
Cliartered Patent Agents^ 

Imperial House, 

15-19 Kingsway, 
London W<^ 6UZ. 
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